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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a base station antenna directivity 
controller in a CDMA system, which is capable of exactly calculating 
optimum transmission weight for a plurality of antenna elements. 
SOLUTION: An information management section 14 manages arriving 
direction information and propagation loss information for every user which 
are outputted by an arriving direction estimating section 1 3 from each of 
processing sections 81-8K for every user, and can be estimated with the 
highest accuracy as a desired wave received at power higher than an 
interference wave, and at the same time, the section 14 manages 
transmission rate information for the mobile station of each of users 1-K. A 
conversion section 15 converts the transmission weight information into 
transmission power information and outputs it to a transmission weight 
calculating section 18. The calculated transmission weight is outputted to 
an AAA transmission section 17, and an output of a coding section 16 is 
multiplied by the transmission weight and a spreading code for each user's 
mobile station to form a transmission signal corresponding to each of 
antenna elements 4a-4d. 
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(0 0 4 21 ^=^—^(0^%^^^ Mf®^ 1 8 1- 1 
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t#TV^S. ^nm^. '^'m^:i-'< htf39L©»*;SS[nl-h 

[0 0 4 3] err*. ^=^-'f<r>^mims\z.n-t^m%'^ 
<„ ^^3l€a^lf^c*5v^T*Lfc:^:iK^Dt^-»*■ 

[0 0 4 4] laaii, :*:i8?qw, mi<ommmm\^}6 

?>o IE13 (a) (iSlffi^roi|imm;^)ir^I»)^T'<73Sftm 
eJSa^troSl^. us Tb) ^K)^ 

K>BII^,Sr*Lfct(D-CfcSo 1113 (a) l;i^3V>T. glR 
[i5:i ) 

Prl'-T^i/L, (1) 

'iii. 0 3 (b) iZTjk-tj^oiz. mi&miti^hmmmt] 

7^:McJ;S3S(C{f-^*ail" , ?4^£t*SUl)ig (1998) p. 30 
— 31#,^) „ PiiSr fi#@0^— !^'m;'3t LT«5£i-5 

[fc2] 

*«=E///'/Vyvf +P,I (2) 

/ 

IS:3] 

^k^Pk^'^A^k (3) 

[0 0 4 6] ±iSLf:: H^B<0=L^^^ti t X^Xm^ 
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i-6iitj Piidfi. Sife^ 1 CO^-1fi(7)^tt^i;z>Pt-r'5 
^nSo -t^^t^-h. 113 (b) (;i:^L/cPmi ( = Ti/Li) 

mts^ ^ -r ^ ^ t ^oit^^MSiim:^ a lt t j: v^ 

13 3 (b) t;:7p:Lfc:Ti(7)J; 51-. £«fi^l75^^i-fe 
[0 0 4 7] fififi^MJtH^-CfcO. 

Iftp^{c4Bv^T?lffl Lfc:S:S^(2) ^m^-Th t . Rxx^^ 
ir^m^\'^. ^T(7)^-1f^::ov^T. fi= i ,b Ly^c:©'^^ 

[0 0 4 8] mA\-x. m 2 (Dmm(7:>mm^m. 

1 tmm^j:^^\at,m\:^n^^Hi.xm,^M^mm'r^o 

[0 0 4 9] j^i22-fe>'UCO^S)^d^^OPJ5feJK*t^lFI5 3 1 

L/cPj*fe^it:^i-5*?i^ LTfi. ^ir/uoo 
40 T^^y-'r^{%\%^t^^. MUSIC. ESPRIT/.^ <!r'(DgJE^CO^J 

[0 0 5 0] 121 5 fi. IS 2 (^;^Lycj^i22-fe/UCO^tt)^;^>^ 
^t7)^ij3fe&tS^a3 3 1 ^CjoV^T. «^^tVfc«^(7)PJ^ 

5<? 1 1 1— ^— ifKOAAASftSHS 1 lK*-*5l^-Ct#btVyb 
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#^M&0§:«m;^Pri, Pr2, PrK(0^^ (PJ 

[0 0 5 1 ] fo^V^fl. gir^H^^— tflCctsm-^^fT 
•bmLfd^lr, MUSIC. ES?RUti:^(DWt^(DmM:^\^m 

tt^-X^^^a 'r^J:ioh. ^inmtlPru Pr2. P 

rK mM:^{^mnQu 02. bk) ^^^5^^. ^ 

itm:^ Pri, Pr2. PrK. ilj5(5:^f^tW# 0 i, 

02. 0k) RFS:ft^2 1 ([DlT'ti. RF 

S^tlFPe a -6 d) 7ii>ibta;^^n^<^ t(7)S:fHt-^<OI^ 

7!?^ib i/:/y ;^^i^Sb/cff-^(c:ov>T. music, esprit 

^tf. :lbJ® fill r^jiL^if^^iciott'SDS-CDMAv'J^T^ 
AOTi9IeII|fflr>/:/'7'>l' >^r T>'7^"^J RCS99-21 
6 (2000) ) 

[0 0 5 2] El 5 ^#fi8 LTi$£0>^-r^ ^ . m^(D^^m 20 

ffit05ft®:;^jPri, Pr2, PrK<^^^ {^J*:^f^ 

(r>mtitm^^fhf^iy(D\^^\^^x . ^^xmM^m-^^ 
<Dm^mm^^tifzh<D{zr:>\^^xm^i&m^^n 0 

[0 0 5 3] mm±ji^<o&9}mf)^h(DmMi&m^u 3 1 

mne ^1.6^2, 0^M. ^mmttmmpr^i, p 

com. m^cDMx^-^. ^mm:hmnpr^i, Pr^2. ••■ 

Pr^M^e^a^tf^L^l. L^2. L^Mt-g 

#l*;tTl^SLrv>5o 1t«l=3aa5 3 2 f±, *7t. mm 
'\zjV(D^W)m (^-if 1— ifM) 5^{t 

h {mm^-r^ji'm mn^mm-r^. ^coinfti^-h 
[0 0 5 4] ^m'^fy^o:>^)ii^mit'^z.(r>Wi'iil^f\-(r>^=^— 
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m^f\^<r>^—'^mwmm\zm\^x^ ^(om^mm^t't 

(o'^mm^f^m^iKo-nm-^^^t^x^f^^^cDx. music, e 

SPRIT/^<b*COg£^(7)Pj5|^;^r^^i^^^lJffl-r^^t>. <t'co 
ir «b' ^ift ^ Tii^ ^5 <o iij * X fc 5 «r # ^ 

[0 0 5 5] ^/c. fiife^lCl. /li22iryK7)Sife^^^ 

[0 0 5 6] ryy-T^-Y :/T ^~T>^7"-:h^lbf^^-t-5 

BaiSf ^ 1 ^ M^l^S b T V >-C J: V No 

[ 0 0 5 7 ] giryU':i6j:t>*jli3i?/i-^ft^7i»^^c7) 

^l^e^'^t:: V ^ r .i^ L :5:SR (2) (Ofm:^i*;^i5ffl I > ^ 
®JSPJ**'f^0itgasa3^Li«:it^i->5o miSPJ5l€:*r 

[0 0 5 8] (g]6(i. m 2 (Dmmmm\z:is 

\^^xi^m'r^^mm^m^^m(D-m\::m'f'^mitM'x^ 

fc5o 13 6 (a) \'xmmm(D^mm:b t^mmxcDSim 
mti. ^^i/. Bmm^t(Dm^^. me (b) fi. ^kj 

<bcOBII^^^Lf::t<75T*&5o HI 3 LTIft^ Lf:: 

So gir/uco^— t^'tCfig^^i {i = i~K) ^ffi^L. 
i22ir/uco^— (j= i ~m) ^^^fflLTIKSij 

[0 0 5 9] fe^a^LiCOit^:^r£(c:oVNTfi. 

[»4] 



(12) 



Prl-T.jLi (4) 
P rJ = T,j/Lj (5) 
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h^^ (TV— ::^fp]^^ h/u) ^vi, V jt^ 

[0 0 6 0] ?i^B-^J\^(D ^i^m(D^--^Mt} t 1.x 

§a^> Pj^i^^sir/uco ^mn(D::^—^mtitLxm^ 

me] 



JO 



(6) 



w^=Pjt^2iv^ (7) 



[0 0 6 1 ] ±.i&\^f:L^±/)y(0 ri# g CO^ — if ^ 

LTfflS-r^ffij Pii;i{i. me (b) 

Pmi ( = Ti/Li) mXX^riho ;^J23-fe:yU(7) rj# 

@0^-ifm;^<b LT^S^^^ffij PjtCfi, Ig!6 (b) 

l;i7j^^;fLfcPn,j ( = Tj/Lj) mXX^fh^, ^-X 

m^m\ tj^is-fe/wo^— if j(D^ib^4 2 <bop^cofi 

^-ifj(7)«^»!)^4 2Sril^ftffi^i: X.xmm't^t^co 

ifjo^ft^4 2^ii^ftffi^^ L-t:ismm;^TjTi^m-r 

#(CiI)32ir/U(7);=L^if j(D^»]^4 2;05§:m-r^SftS 
;^coM^ttg:LTfflv^So me (b) (C7FL/::Ti 

cOctpt;!. Sife^ 1 ;6^bgir/i-P^£7)^— if io^tb^^ 

"^{tn^t \.tL^m.^mmmi(Dm,^iXK\^xh^\^\ 
i£^>M<^?i^n?'cev\ me (b) tcTj^LTtijCoj: 

/laair/uc7:>Sife^4 1 ;&^ibili22ir/urt<7:>^— if j 

[0 0 6 2] St(6)(DPi, Pj:ioJ;U?^(7) (OPkJikS S O 
^-if<7>i^{tr>'^-:hJifSH4^*^-f-S(c:fofc»9. -ttt 

m^mmti^fcm^. Pi a^k) , Pj(7)ffi^:^^<-r^ 

ZtX\ ifio^fft^. i^323-fe>'UC0^— if j 

tr-x^^o fi. fjfiS^#ttBi^-Cfe«9. ^!l;t 



[0 0 6 3] ±aiLfcS;V-{tttBa^fi, fjtdoi/N 

20 E (ri) =Ar"" (8) 

^«T'fe^o ^m^^a<o^mmx<ommmfi:m±. « 

Li==Br« (9) 

[0 0 6 4] 5 v- ^ ^ ^> a 

fi =ri'^ (7 >0) (10) 

40 ^%xt\n-ir^z,}i%^x^^. 

[0 0 6 5] l2l4T*fi. fi^f^ftf^ftSaifcfi, fj<£r<b'C 

ftf^»Lr:Jb^V^r^S^l=S^3 2T'i^^L-C^oXo 
VNf^, ^OL^ VV^%'%:'t^mM<r>^M.Xi^}h^Z.t%^'^ 
HBTfe^o fc5v>f^. |g] 1 r*iJiP^-m«. ^^iFPisco 

L. ^-ifs'j^sais i~8K<^i^«'>^-r Mf^asi s 

lcttS;^j-r5 Ji^lcLTt J:v\ /cfcL. S;(10) (7) J: 5 ?i 
50 SEfittogg^. *>SVMlPi3fe*-r6](oBII®:^ L7tS^(;i(^> 
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[0 0 6 6] ^(Dmm-t. m^m^^hm\^^^Wimi^t'^ 

[0 0 6 7] fj::ifo^ Uy^efiSa^tSffi L i ^ -g-fc^it 
fi /Li = Bri^-^ (v >0) (11) 
^zth'^mxh^o ^J:is. ±3£Ebyc:^(ll). (I2)<^fi 

^Hi'fmmi, fi^n. */^'5-0)jTfcoT. fi, fi^ 
= 1 x^^t^^^ hs^m^r^mm^^n^mmx^n 

10 0 6 8] iii7ji. :^^m<D. m^<omm(ommi:s^ 

m-r^fzib(7:^y'uy^m^mxh^o m^p. mi 2, m 
1 tmm^j:U^iia:^.mcn-^^ni.xm.m^%^m-r^o 
z(Dmm<Dmm\t,. mit^^^i^msir^mLxmrni^tz 
mm<Dmm<ommcm'^i:M^fth<Dx:^^x^ mm^ 

SFPT^feoT. 5 1i. 5l2. , 5lKfi> -=^--1^*1. 

2. K<Dmvinx;h^o ^miimt.. !fjc>^ic 

•r S iij o tf « ^ ig^i- -5 „ 

[0 0 6 9] ^(Dm. m^^(Dmn(Dm%:. ^mm^^ 

^XKs (Ks^K) t::iS«9 52^t?a LfcT^^oT. il|{tB#}cT 

mn-r^m^i^^^^hK^ 0 ^(DX\ :i(DmM(ommxit. :l 
[0 0 7 0] ^-if^Kft, ru— T:^7^^cog 

^—y^ri^iirxmrn-t^mi^. (ks-d m(o^mi^-h 
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^0\iixmiti'^m(DmiBmti^i&m'r^:it^>'^mt 

[0 0 7 1 ] =^^^<Dm 2<DmK> iz^^^fefi. ±a! ufc 
hm\z.iKs-i)m^mii'rht\^^oh(Dxh^o ^rmt 

ii? ^O^f«^fflV^T. T*9lH}j»<Dii53gix'- hSft^-iff-^ 

-<>'n--:7'^f^ttTitm-r'5^{c, (Ks-i) ffl<D{g:31u 

wtcf&i^^ttSo v^-rtbtoa^-ct. %is-r5^^&^ 

[0 0 7 2] ^m&CDm 3 <7)g^ i9 iA^^-^^i. Sitil^-C 

&^^tsmsco:}jm(of^M^mmmxh^o lo^—^t^ 

5 1 (;ioV>Ti^'J^6^tvlUiP^-r5o EI 8 (a) fi. 
Simmti^P* it-t^o i = lO;6S:x^ifioi;i5Pl-rs#fli 

[0 0 7 3] ^r-c. e (D^mm^ ^ e x^m 
^\^m<omn(DWL^mh\.i^±.xmm^:^'^ h%^mz.m 

(b) , 118 (c) . mS (d) <D:^mt^^^ho i^T. 

ff®;^^. «./MKP«ir^tc. (0 1. Pi) , (0 2, 

P2) , (0 3. P3) » (0 4. P4) t^^o 

[0 0 7 4] v^-ri^(^^^t>. miR^ti^^mmti?^, 

Pl=P*l+P*2 + P*3 
P2 = P'4 

P3 = P*5 + P'6 + P*7 
P4 = P'8 + P'9 

[0 0 7 5] ms (b) ^zm^xi^. m^^tt^T^t^ 

01=0*2. 02=0*4. 03=0*7. 04=0*9 

so ms (c) \zia\f^xn. mVi^ti^=f^i^iA(Dmmf^ e 
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0 1= (P*i0'i-fp-2 0*2 + P*3 0'3) / (P*l+P*2 + P* 

3) 

62= 6' 4 

0 3= (P*50'5 + P*6 0*6 + P*7 0'7) / (P'5 + P*6 + P' 
7) 

0 4= (P'80 *8 + P'9 0 *9) / (P'8 + P*9) 

ms (d) ^;Iiov^T^i. 0 

01 = (l/2)A0. 0 2=(3/2)A0, 0 3= (5/2) A 0 , 0 
4= (7/2) A 0 

[0 0 7 6] _h5E L.tl=F^t^(Dfgi t» ii;^^*-j*tC:}3V>T. 

[0 0 7 7J iii9fi, ^A(D%mcomm^m 

L ^ ^S£<7D Ji^licOfll^tC ^^P ;t fc t (73 T o 

mi tmm\z.^ mm^:^^ v%^mz%m.'t^T^^ 
^h^tbfz (K+M) (D^^^hmm^^^ ht^^m^^fS.'T 

R [km] L/cjE/N^ff^irywir-r^c ^tb^l^-fe/up^tc- 

10 0 7 9] ta:mn^t^-^i^\cm.^i.x 

v>tuf^O^;i^;JiS. ii:3il9^S;ii5^:h.nf:£l/PG (PG : ttSfc 
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-ilS:*c:iS^Ba^;65(^T<ev>(7)Tl/PGO^j^S:*i: 
[0 0 8 01 (l)#ir/Ufe(7)^®}^^^2o(Dei^5gS^ 

(3)^^fij^t;i*^V^T(i. T »9 milter 7^ — 

^, mmm:h, mmm^{^&<^\^^x%m^mtft=Fi^t^ 

MLTfi. ^^S^ffig^^iS/PGSr^ltL. flfe-lr/KO^^iK 

(:i^Lr(^l/PG(i3=l)^#Itb-Cf+^'r§. 

(i)-(3)(7:)^^T^^iSLtTV^, ^m^mtiM'^mi^mt} 

V > * ^L^-ir /UO j^Sj ^ ^+ L T fc fr o fc. 
[0 0 8 1 ] v- ^ ^ Ix — V 3 >'^fe{4=fi. JfkcOii *9 T'^ 

{zmn-rnit. ±^mm(Dmm&mmm\:in\.xT>'7' 

'^y'i-m^m^S. ^±yi-(Di^W}mm^20t\.X\^^^o 

So 

[0 0 8 2] i¥0fiJ[UTt-^i-:&jfei:lt|SS-rSo 
h<i: Lr^l.^S*r&(T«9C0PY}Sfe) 

(i i) #^t!j^omjspj5i5*^fSj ^mm^n^±\^m^x 

VT^^r^zn^ h^tf#-r5;^ft(T'9*®fe)<b-rso -t 

40 f^f^%. fi = l (y=0) (O^^X^^. 

(iii)##*TM;i. fi = l (7=0) T% ;6^o. 3SSfI<7) 
«eill^&i^&aa::65^Ul/^NF^>f^J07cSiggTDDO:g^ (TDDfe) 

[0 0 8 3] ID 1 0 (a) fia-J^^tft^^(^Jg^gl5 v 

^ L/c:&-&<7)^firM^S«;^^^^JKm;^itCIR/PG 

3. 5~5^wjoV^T:^t ?iciR/PG(7)a:ll;d^#?3n'Cv^So M 
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[0 0 8 4] t:i^x\ ±aiLfc^S:^{i. ±^mm<om 
^mmirm'^Ltzwrnhn^tia mio (b) (i. ^kj 

m\mU^^Sht\>^^WRth^^ ±jl^^'^R(Dl, 1.2. 1.5 

fzL. ^W}mn±xv^mBm^W)mm\:im\^x\^^^i,<o 
[0 0 8 5] :i<Dmm:^^ht>t)^^xo\z^ ^W}mmm^ 

(1. T9C0PY^fet::i:b-<TRth = RT*^3dB, Rth = 1.2R-C*^ 
5 dB(D^mf>mhnX\r^^o ^fz. TDDfe{c:tt;-<Tt. R 
th=1.2RT'*^l dB^50^S|^J«755^t^i^TV^^o 111:^^^ 

x\^^^m'^h. m^mt. ^^^mz^-<xciR/?G^±iifU 

J-eic#T#TV^;5o Rth=R(7>i:^Jl. m^^^/U(Di&m 

So 

[0 0 8 6] u±(Dmmxn. mmm^^hT^mi^ijf^ 
fzo L;o^L. m^i&m^^no zticx-^xTu-ri^ 

^ ;rt l^cCDMAir yu- ^ — It S Sil^ ^ T V -:hfi rSl 

[0 0 8 7 ] 
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[lasojffi^/^iftp^l 

[1212 1 m\(o^x<D^—^%\mmu\z^^"^^T\^—r 

[ma] if%m(o^ ^\(Dnm<Dmm\z'io\,^x^m't^ 

^mm^m^(D~m\zm-t^WcikMx^^. 

[[3 5 1 l§12(c?r:Ufc/^i22ir/K7:)^®)^^^b(7:>pJj^lSti 
i23ir b 60pJ*iK Srtt ffi-r --0"y 60|ftP^ III 

me] ^^m<D^ ^2(Dmm<Dwm\zm^xmm'r^ 
20 ^mm^^^mcD-m^zm-r^m.^Mx^h^. 

'fi^^y^mm.mx^^. 

ms] m7\z9f^\^fz.m^(0'mm(Dmm\z^\^^x. tt-s 
\zm\^^^i^^iSi^m.^\ht^w.s(o^m(DmM^mnmx 

[0 9] i^^m<o. m4<Dmm(omm^mm-rhitisb(D 
j<9 mxh^o 

[El 1 1 1 T^:/7^-r ::^T TV-T^^^ffiV^/cCDMA-fe 

^ -^Kfflff v-;^ 7^ (D ^ ^-rtft 0>« la fe S c 
[Ell 2] tAe5K(7)CDMA-fe/U7— :*rS{c*5tt6Sift^ 

^1t^I21T^5o 

[12)13 1 m^:^mm'^^mm\^fcvt^<DTyy'y'^y 
[lai 4] mi 2(D^x(D^-'^%\mmmz.ii6k'^^mm 

40 ^^-r hlt»cr)IS.P^I21Tfo5o 

1 • -Sife^. 2--:x — if 1 (O^Sj^. 3 • .=L~lf 2<7)^ 
Kj^. 4 a ~4 d --r U--r ^T'-t-^ I/^ ^ 8i-- 
8k---^ — ifglJ^^S^B. 11 --AAA (T^'^T^^yr 
U-rv-r-t-) SfliFli. 1 3- *M&«^95. 14, 2 
2. 3 2---tt#t^Sa5. 15---^mgi5. 17---AAAi|^ 
was. 1 8-illffl'^ai^ Mf^a5. 2 1- RFSm^. 
4 1 •••j^322iry^C0Sife^. 4 2 ••j^i22ir/^-=^— 1 
tb^. 5 1 --^Rffl 
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